16                 COLOR AND ITS APPLICATIONS

by scientists on earth. The vacuum tube, the arc,
the electric spark, and the flame are used in studying
the spectra of elements and compounds.

Sometimes both a line and a continuous spectrum
are emitted by an illuminant. Such a case is found
in the ordinary carbon electric arc. The crater of
the arc being an incandescent solid, emits all visible
rays while the incandescent gas of the arc between
the electrodes emits a line spectrum the appearance
of which depends upon the surrounding medium and
the composition of the carbons. In Fig, 4 are shown
several representative spectra photographed by means
of a grating spectrograph on a Cramer spectrum plate
which is sensitive in varying degrees to all the vis-
ible rays. This particular brand of photographic
plate is relatively less sensitive to blue-green rays
so that on viewing the spectrograms the energy in
this region appears to be less prominent than it
really is. It is seen that the two gases, mercury
and helium, emit line spectra. The arcs emit both
continuous and line spectra, the latter as indicated
above being emitted by the vapor in the arc itself.
The relative prominence of the line spectra depends
upon the relative intensities of the radiation from
the arc as compared to that from the solid electrodes.
For instance the line spectrum is much more prom-
inent in the yellow flame arc than in the ordinary
carbon arc and as is well known the arc vapor con-
tributes a much greater proportion of the light in the
former than in the latter illuminant. The line spec-
trum of a carbon arc is subject to momentary changes
both in character and intensity due to impurities
and also to irregularities in the amounts of the chem-
icals with which the carbons are impregnated. The
injection of various chemicals into the arc as sug-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